ABSTRACT
INTRODUCTION
heory and research have shown that smaller classes offer instructors the chance to devote more time to each student so as to improve their learning. In this study, smaller class size is defined as fewer than 20 students while larger class size is defined as more than 35 students (Kamuche 2005a) . Most people including the students, faculty, administrators, and educators think that college or university students are better served in smaller classes than in larger classes. Indeed, the topic of class size and its effects on student performance have been researched time and again in elementary and secondary education (Kamuche 2005b; 2005c; Keil and Partell, 2004; Raimondo et al 1990) . A few, however, have examined the effects at college or university level. Nevertheless, a few studies have dealt with statistics courses (Arias and Walker, 2004; Kamuche 2005d; and Keil and Partell 2004) . Studies indicate that class size effects vary with courses within a discipline (Raimondo et al 1990; and Tyler, 2000) . This study tries to build on that work, specifically to assess the impact of class size on student performance among Basic Statistics students. How to ensure that the students are maximizing their learning is the foundation for this study. For many parents, educators, instructors and administrators of educational institutions, smaller class size is an apparently infallible prescription for improving student performance (Finn and Achilles, 2003) . Fewer students mean more individual attention from the instructor, fewer students to distract each other, calmer classrooms, and subsequently, higher test scores (Finn and Achilles, 2003: 1) . To evaluate the above theory, the following literature review and theoretical framework were used.
THEORETICAL FRAMEWORK AND LITERATURE REVIEW
Review of related literature in the field of institution organization indicates that theories and methods concerning effectiveness of class size reduction are abundant and diversified. From twentieth century to the present, an extensive number of studies have been completed in attempts to provide meaningful analyses that meet the ideals in this field of study. However, these studies have continued unabated. For example, several recent studies have contributed significantly to the research knowledge about class size and student performance (Arias and Robison, 2002) . A major conclusion is that smaller class size is related to increased student performance. For example, in a smaller class size setting, due to the small number of students, teachers are able to work one on one with the students. It provides teachers with the individual attention they need for each student. This way teachers are able to know which students need extra help in understanding the subject matter. When teachers know the needs of their students they will be able to help them with that extra instructional support they need to help them overcome their course problems. When students see and realize that teachers are there to help them, then they will know that the teachers are there for them to do well and succeed in life.
Furthermore, students in smaller class setting seem to achieve better than those in larger class setting because teachers in smaller classrooms have the time to go around and check students' work while the work is still going on. This is because corrections given at the most appropriate time seldom leave one's memory. In this way students will be able to understand immediately what they are doing wrong and make immediate corrections. Smith and Glass (1979) published comprehensive analyses combining the results of 77 empirical studies pertaining to the relationship between class size and achievement. Overall, they found that smaller class size was associated with better performance at all grade levels (Tyler, 2000) .
Murdoch and Guy (2002) compared test results of students who were in the smaller classes with the control group who are in the larger classes. They found significantly higher scores for students who were in the smaller classes and concluded that class size influence learning performance. The mean scores for these students were significantly higher than for students in the group who were in the larger classes. Arias and Walker (2004) , in one of the published studies of class size and performance, reported on a study of dental students. They concluded that smaller class size had a beneficial and significant influence on student performance. They further found that the positive effects on performance increased as class size was reduced. Asadullah (2005) also examined effects of class size on student performance in Accounting and Economic courses. He found that smaller classes were a determinant of student performance. These studies clearly suggest there is added value to students who were in smaller classes. If students who are in the smaller class size outperform those who are in the larger classes, it seems reasonable to conclude that something is occurring as a result of students who are in the smaller classes. Therefore, the investigator hypothesized that students who are in smaller classes, will not only perform better on tests but will also understand the subject matter better. Thus, these conclusions lead to the primary objective of this study. If the ultimate goal is to increase student performance, the question is, can student performance in Basic Statistics be improved as a result of smaller class size? Therefore, the hypotheses for the study include:
H1:
Students who are in the smaller classes will perform significantly better on tests.
H2:
Students who are in the smaller class size will earn higher grade in the course and understand the subject matter better.
H3:
Students' test performance will correlate with the grade earned in the course.
RESEARCH METHOD Sample
The sample in this study is made up of the students in the investigator's classes over two academic years. The typical enrollment in the classes was thirty-five students per class section with two or more sections being taught each semester. The total enrollments in the Basic Statistics courses each year ranged from 105 in the second and third years to 140 in the first year. The total enrollment for the Morehouse College was approximately 3000 students during the years of this study.
Data Collection
College policies required faculty to maintain complete and accurate students' enrollment/attendance and tests records. These records served as the data sources for this study. The final year of data collection was fall semester 2005. The sample size was 350 students.
Procedures
Students' enrollment records were maintained during the study years. To test student performance, the students in the course were given the same treatments (faculty, syllabus, texts, course preparation materials, and tests) for all years of the study. By using the same instructor for all sections, the author controlled the variations in instruction, lecture material, topic coverage, and students' abilities. Since multiple-choice method is an objective test in a quantitative subject such as Basic Statistics the possibility of grading bias is minimized. The class size was reduced and results compared with the control group in larger classes. The experimental group (N = 180) was in a smaller class size whereas the control group (n = 170) was in a larger class size. The investigator measured the strength of linear relationship between grades earned and class size and vice versa. For data analysis, linear regression and correlation were used. Regression equations were obtained using grade as a function of class size. Great attention was paid to the coefficients of correlation and their significance, impact multipliers and their significance, sample size, and p-values.
Data Analysis
Regression and correlation analysis were used to measure the strength of the linear relationships, and also to measure the impact of class size on student performance. The t-tests were used to determine if there was a difference in the mean test performance between and within treatments. Hypotheses one through three were tested using regression and correlation analysis to measure the strength of the linear relationships. Hypotheses one, two, and three were also tested using t-tests to determine if there was a difference in the mean test performance between and within treatments.
RESULTS
The results of correlation analysis are shown below. H1: Relationship between smaller classes and test performance was .72. That correlation suggests a strong linear relationship between smaller class size and student test performance. H2: Relationship between smaller classes and grade earned in the course was .68, again suggesting a linear relationship between smaller class size and their ability to demonstrate learning of the course material. H3: Relationship between test performance and grade earned in the course was .79, again suggesting a strong linear relationship between student test performance and grade earned in the course. The results of this study were significant for all three hypotheses questions at the .05 level. Thus, the relationship in the three hypotheses were statistically significance and very relevant for this study. The t-tests, which were used to compare, mean test performance between and within treatments showed no significant differences.
Discussion
This study provides evidence that faculty may possibly wish for smaller class size for their students. The high correlation between smaller class size and test performance clearly suggests that smaller classes are quite relevant to student performance in Basic Statistics. Clearly, the author can say smaller class size cause better performance. Further study of the correlation between class size and student performance is needed in different courses, especially in light of the findings for this study. These findings clearly suggest that small class size is important in learning basic statistics. The results of this study also suggest that smaller classes are important for student learning. Figure 1 below is an illustration of the relationship between class size, test performance, and grades earned in the course based on this study. The figure illustrates that both test performance and grades earned in the course are better when class size is smaller. It should be noted again that findings of this study were based on a sample of students in Basic Statistics courses. The quantitative nature of these courses is such that they lend themselves to objective tests with precise answers. Further studies are needed to verify that the findings are consistent across disciplines.
CONCLUSIONS
This study adds to the literature by providing results of an empirical investigation of smaller class size. There is no doubt that small class size can deliver lasting benefits, especially for the Basic Statistics students. Reducing class size to below 20 students lead to better student performance. However, it is not a cure-all for low academic achievement, and it may not always be the best use of scarce resources. Smaller class size requires a considerable commitment of funds. In weighing the advantages and disadvantages of smaller class size, instructors and educators will want to measure the costs of smaller class size against other assessment tools such as student reflection, projects, or service learning.
